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the manufacturing sector, it *was found that the extent of in-house, 
employee-sponsored, job-related training has a J|Jg£tive relationship 
with output per labor hour. The ^xtent^ of this type of training • 1 
'received out-of-hojise did not. appear to have this positive 
* association. In the case of managerial and professional employees at 
two large' manufacturing companies studied, attendance at a formal 
training program appeared, to have a positive impact on rated 
performance. At one of the two'companies , however, salary growth did 
hot reflect the positive training-performance relationship. Study 
results had these implications for human resources management: (1) a 
company's formal training programs should be chosen with care; (2) 
some direct evaluation of the contribution of these programs is 
possible; and (3) .the interface between training and other personnel 
practices, in particular compensation policy,, should be carefully • 
considered. (YLB) \J 
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It^his been estimated* that this- year, U.S. ^employers will spend from $30 * 
to $50 billion training their employees. 1 This training will come in packages 

'of all sorts. For instance , it can be given at the work location or at some 
other site; it 'can take, place in a classroom or on the job; it can involve 
teaching skills or teaching behavior; it can be for production or n6n- 

'production employees. Because the types of training 'programs in existence ^are 
so varied , one roust display caution in making generalizations about their 
value. While training of a given sort in a given setting may have a positive 
Impact on employee performance f training of a different sort or in a different 

r ' f 

environment mighjt not. * 

This study assesses the impact of certain types pf training on labor 

productivity or performance in different ^et tings. Section I of the analysis 

focuses on the manufacturing sector. It presents production function • 

; i 

estimates which permit us to assess the productive value o£ in-house and 
outside "employer-sponsored job-hreiated" training. Our econometric results 
reveal that in-house* training of this form is associated with higher labor 
productivity; this type of training received out-of -house does not appear to ♦ 
have a similar association.. 

f The second section Of th$ study examines the impact of training of alT^ 

.forms on the apparent contribution of managerial and professional employees at 

two. major U.S. Corporations. The section's results imply that in some 

< 

settings managerial and professional training has a positive effect on 
managers 1 or professionals 1 productive ^contributions , at least at the two 
companies under analysis. . . 



s The concluding section summarizes our results and discusses their main 

* ' % t ' 

implications. 

r 

X* Formal Training In the Manufacturing Sector 

Our manufacturing analysis uses production functions similar to those 
which have been used'to investigate the effects of differences in schooling on 

productivity. 2 fhese production functions are estimated using 1977 state-* 1 

« t 

/ \ 

level data for each of 20 manufacturing industries. The .variables of greatest 
interest are those Indicating the percentage of usual hours worked in each 
state-by^ industry cell devoted to .employer-sponsored job-related training. 
(HSJET) taken in-house and ESJRT taken outside the work location. 

The flodel 

Assume that our production function can be written ad: 

(1) log Q t m alog^ + (1 - tx) log K t . 

where Q equals output (in period t), ^ 

L equals labor, 

K equals capital, 
and a equals labor's share of total costs. 

We assume ^that all training goes to new hires, whose. retention patterns 
may vary. Let • * 

9 t • the total . hours of - newly hired workers 

fa r * the total hours employed, t 



pt t » the proportion of total hours' new hires spend in training; 
c » the' proportion of training tine 'involving no production, 

h t « Ht/N^T * 

* * 

-T t • the total training time, 

p t » (total hour* of 'training/ total hours of employment), 

, •• - F *tH t /N t -F'tht. 

T t - F' t cH t - P* t ch t N t » F t cN t » 

S j " the proportion of workers hired who are still attached to their 
firm j periods after their date of hire. 



labor input can be represented as 



. J : 

(2) Lt - H t - F t cN t + r I SjF t -jcNt-j , 

where r - the rate of .return on training ignoring that' the work 

4 

life is- finite, • 
and J * the mflx-frin^ number of periods anyone stays attached to his or hex 
Assume that employment is roughly constant; then 

- j 

(3) L,.- Nt(l-F t c + 2 SjF t -j c ). - 

♦ 

* 4 * 

Using the approximation that log(l+x) * x.when x is small, we get: 



(4) logLt * logN t + c[r Z SjF t -j - F t l • 



V 

t 



4 



Substituting (4) into (1) yields:.- - 

J 4 " 

(5) logQt * alog N t -K(l-a)log Kt + a c [r 2 SjPfj - F t ]> 

which can be rewritten asr 

(6) log (Q/N) t * aiog(K/N) t +ctcrShF t -h - «cF t + ctrcZ t . 



where, Ztt the omitted variable, equals S SjPt-j # 



In the appropriate auxiliary regression t which' summarizes the basic 
relationships between equation (6) Y s omitted and included independent 
variables, 

* >» 

. (7) 2 e • bQ + bilog(K/N) t + b2F t -h + b3F t . . 

• » 

we would expect b£ and b3to be positive* Therefore,' the expected value of 
the coefficient of Ft-h *tt equation (6) is: -<*crSh + 6tcrb2 - acr(Sh+b2^, 
- and th* expected value of the coefficient of F t in (6) is: -« + a * cb 3 " 00 < 
The coefficient of F^^ ± 9 biased upwards because it picks up part of the* 
effect gfr traifcing in previous years, while that of F t (whose true - 

coefficient, -etc, is negative) is biased toward or through zero. Unfortunate- 

\ .. 
ly, the relative size of the biases involved is by no means obvious since it 

I ' , - ■- ~* 

- depends on the S.»* end how the S^'s and F t f s correlate over time, which 

:RJC determine the coefficients t>2 and by 

. * : 6 



The State-by-Industry Data 

Our production function estimates are based on cross-"state" data for 
twenty 2-digit Standard Industrial Classification (SIC) manufacturing 
industries.. Twenty state groups , called "statea," could be identified with 
the Survey of Adult Education (discussed below), which is the source of our 
training data. The data are either for 1977 or for years in the 1972-77 
period. To estimate a production function like the one given by (5), state- 

by-industry da tar on output & capital/services, number of establishments, 

♦ / 

.and formal training were sought. 

The 1977 Census of Man ufactures (COM) was the source of value added data 
(on a state-byHnduatry basis). This is the output measure on whicli the m 
results presented below are based. Variations in value added are thus 
assumed to reflect variations in output rather than price . ^ " . 

The 1977 capital stock data were provided by*Jonathau Leonard. 3 His capital 
series was derived by „ generating estimates of the capital owned and rented 
in* 1964, then adding deflated investment flows for the years from 1964 to 1976 
to these capital stocks, and then subtracting the amount of depreciated 
capital frop the gross stock estimates*. 

Our figures on the fraction of hours spent in employer-sponsored, job- 
related training are derived from the Survey of Adult Education (SAE) 
conducted by the Bureau of this Census as part of the May Current Population 
Surveys (CPS) in 1969, 1972,- 1975, 1978, and 1981. (The 1981 data have not?' 
yet been processed.) In each CPS interview, questions were asked to determine 
whether an individual had taken part in some type of organized adult education 
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^during. the past 12 months; if so, the SAE questionnaire was left to be filled 
out and returned by mail.\ (Thus, a given SAE covers the period from May of 
period t-1 to May of period t.) Space was' left for the respondent to give his 
or her descriptions of up to twenty (twenty-three in 1978) courses. In ^ 
1975 full-time students under the age. of 35 did not receive SAE 
questionnaires; for consistency, we excluded this group from the 1978 SAE 
sample. 

The first variable constructed with the SAE was the percentage of various 
groups of employees who received employer-sponsored (where "sponsored" means 
'twere reported' to have paid for") job-related training (ESJRT). The 
determination as to whether or not a course was employer-sponsored was made ; 
with the following question: 



XL Wfc* paid for this course 
or activity? 



U Self or faoiiy . , . . ; • '«»••;••• 

2. Eoploytr » 

3. Public fundi nt « 

4. Private oijaniraiion (cfcaich, 'psfessieosl association) 

5. Othei tpMfiM ••• 

P. Ocn*t know 4 « . * 4 



in 1975.* Whenever the respondent marked "Employer- we took this to indicate 
that the training was 'employer-sponsored. In 1978 the question /changed, so 
that "Employer" no longer appeared as a response to the "Who paid for...?" 

« 

question; instead, if the employer was- one of the sources of training, 'the 

respondent checked "Yes" for the question, "Is your employer one of the 

*■ ■ * 

sources...?": 
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1JU. Who paid (or this court! or 
activity? 



(MAP* (X} ALL THAT APPLY) ^ 0 



Y 



U Stif or family ; 

How itucfc did you md your family par for billot 
and jecuired fees? 



?. Public fundmt (Federal, Slate, county or local 
jovernment afency, incfuflini public schools). 



2. Business or industry 

4. Private orianixation (surf as, cfwefi,* professional 
association, YMCA, or Red Doss) 

5. Other fO#ae//^o/. . .\ . . . . 

C Oon't Snow ........ . 





1 * t s 




1 




MM 


• 






•□ 




»□ 


• 


•□ 




iQ. 







(Ottetiot) 



TDL li your tmploytr o«.o( th* 
saurea tf pjymnt nakrt 
telOa? . • ' 



2. No. 



i 



Hence in 1978 we took a '^es" response to question 10b- £ o indicate that the 
training was employer-sponsored. 

With the 1975 microdata, the assessment as. to whether training was -job 
related 4 " was based on the following query: 



3. Wfcy did you take this course 
• *x activity? 

(Hmrk th+ mmin rwnsmn) 



4. r » 



L For teneral infornation... . 

2. To tnprove or advance in job 

3. To tat a new job. . . 

* What kind?, (Be as specific is possible) 

<• For cocmunttyactivity 

5. For personal or faaily inter ests..j... 
ff. For social or recreational reasons .... 
7. Other (D**trM t 



1° 
■□ 



0«i «/•!»» 



The second and third responses were taken as indicating that training, was "job 
related." In 1978, the* questionnaire contained more" detail about the purpose 

i 

of training: " 



H 



) • 
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I l*r 44 tM UU tM» <Mtt 

* • Kim If? 



8 



c*tt*i i* 

«2* Tl ft! I M» |tl W fty (ytrtfll HtuWm KMH 
Ktt£4»« i Mrt v*U4 it irtvuvsiy 

%lTttttiiHitini»Ktu>aii«iai(iill ....... 

.4. Otttt jtHe Uitl ftma tfrmtmi 



AatfiU«ctuu» T 



I, fit ftatfli ftvCJUM 

7. fit pttuoal si socul imp* (ittO iu CN**iity 
Kfatity, Mee J* (wly tife. pet mil *yti*«t«i, 
wcui utf recrcitiooi NUntitt) 

t Oottf ftwjDtitiiiH rwnno— hk • 



Here, each' of the 'first four responses was taken to indicate that training 
was job-related. 



Separate training participation rates were derived for tra inin g taken 
anywher* and for training, taken at work. ; . The questions on which- this 
disttbtctloa was based were: , 



L Wfctre iii this toarst, class or 
activity. USUALLY takt placed 



(Mmrk «nt) 



1. Scfccol building 

2. College or university building- . . . 

X Ccaaunity Cwter. 

< # Church, or other religious property 
X Pface of work 



$. Private bone 



?t Hctet ot othet public eosaeteial 'Building 



I. Other io»»€tiM 



•□- 



in 1975,. and: 




14. Was this course cr 
activity USUALLY (Ives 
. at your place ol work? 



in 1978. 



1& 



it , r 

In addition to the* training percentages, separate estimates we.re matie of 

atrial hours per employee in employer-sponsored , job-related training taken 

9 agywhere and taken at^work^JThese estimates were calculated as the product .of 0 

foiir ,*ariables £or the appropriate cellr the relevant training participation 

rate , the number of relevant courses per employee who took training , the mean 

number of .weeks .per relevant course , and the mean* number of hours of tr^ning 

per week trained in relevant courses. S ^ 

The keyNiuestions for deriving the set of per employee figures weref tl^ose . * 

pertaining to wee^cs per relevant course, and those pertaining to hours per 

week of training. """Let us first consider the weeks per relevant course . 

. * . ' - / 

question* In 1975 y the question read: * 



/ 



tthtijlza to run? y f 
In ^97 8, it was 



(MU at aclitiif SCHtOULCO. 



Muratet of weeks (duuticn), 



(Jit) tQKaschtfylfiiWpfcM iftftUf 
, {lutrt at trivift ifttlfifcttM 
ewiUHiaif fro* ytit It 70) 

iQ Ins than tntwttt 

(St5) *eeU 



IPS 



To effect as much consistency as possible between the two years , we took two 

\ 

steps. First, we excluded correspondence courses from the 1975 calculations, 
since these couf ses were the primary type which had "no scheduled number of 



weeks." Second, we excluded 1978 bourses which were marked asgless th«£ one 
week,-* on the ground that these courses would have elicited "0 weeks'* . 
responses in earlier surveys; comparisons of the distrl^ hours across 

surveys strongly supports this action* 



4 



Lie. 



it 



x 



0 



\$1 



10 



In v 1975\ the hours: per coursfe *week question was: 




How minv HSUftS A w£SX Weie 
you.SCHcOuUO\to attend the 
course or. take paxt\tn the 
activity? 



Hours per week. 



Note: If this is in "unscheduled" activity such 
as a correspondence course, esser averajt 
hours spent per week* 




In 1978, the surt 


>ey was altered to ask only about* scheduled training hours: 


f •■ 

« 

1 


•m Tin SCX£0Ul£O'U \ 
mum tettmtu • actifittfX 


* V 

Ku»ttt ef Kdwrivpcr »ft* 


(oio) * Q *• schrtulrt W if tow* 

(ladTu, i cot f<i»ond«a cauttc) 


V — 1 





Again,, excluding correspondence courses from each year's hours tabulations 
most likely reduces any cross-survey differences in the treatment of coiil^s 

with ~no scheduled number of hours \ v 

/ \ ■ 
Estimates were, made of annual hours per prod^dtiqp worker in. state-by- 



industry cell in emj&pgger-sponsored job-telated training taken anywhere, taken 

ifo work, and tsjcen awaj^rom the w^rkplacew ^^^geh case, the par-employee 

figuie'vas calculate*! i& the product of four variables (the relevant training 

• ' ' * ' ' \ 

participation rate, tne number of relevant courses per employee who took 

* r * \ 

training, the mean number of weeks pej: relevant course, and fhe'mean numbe^jb$> 

• • - . V ^ • T* 

hours per week of training in relevant course )\. For tlje present regression 

analysis, a -fraction of total hours spent in formal trailing" v.arlf^ie'wae 

;■ ' ' 1 
constructed. This figure Is the ratio of our annual hours of employer- 

sponsored job-related training per employee estimate to the average ribmber 

of annual houps worked per employee, computed from the May Current Population 

Sur^ejt|^^ s 1975 |$td 1978 as the product of reported usual weekly hours worked 

^ -Wf . • ' r 

andean assumed 50 weeks worksji* per*/ year. . 
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• iOur production function estimates are presented in Table 1, Model 1 
explains labor productivity in terms of two training variables— the fraction 
of total hou*s involved in ESJKT in 1977 /78 and the fraction in 1974/75— and * 
two standard production function variables— the capital-labor ratio and total 
. hours per establishment, both in logarithmic units* m The total hours per 
establishment variable permits us to test whether or not returns to scale 
. are constant, as was implicitly assumed in equation (6), in which log N dofs 
not appear as an independent variable. 

The model also includes 19 industry and 3 region dummy variables, 
which are taken as controls for differences in technologies and product - 
market conditions* Model l f s estimated coefficients imply that formal 
* training has a positive effect oh labor productivity* at least fn the 
manufacturing sector* Model 2 is analogous to model 1 except that it 
includes separate 1977/78 and 1974/75 fractions for in-hoffse and out-of- - 
house training. The Model 2 point estimates imply that, at least within 
the manufacturing sector, it is training received at the place of t<prk 
which has the positive impact on productivity; training received out-of-house 
seems to be of touch more questionable productive value. *• 

. in both Models 1 and 2 the estimated coefficient of the capital- 
labor ratio variable was about 0.3. .If the relevant technologies are 
Cobb Douglas , as assumed, this figure should be equal to capital f s share 
Nrf value added* Given the accounting system used for the Census of 
Manufactures j ^ this number is much closer to 0#3*. The fact that the 
estimated value is so much lower than what would have been 1 expected 
given the Cobb Douglas assumption may reflect non-systematic measure- 
cor in' the capital-labor 4 ratio variable. Since the estimated'* 
coefficients of the training percentages are lilcely'to be biased by an 



- 12 
TABLE 1 

The Impact of Employer-Sponsored Job-Related Training 
on Productivity in U.S. Manufacturing in 1977* 

(H * 222) 



V 



Independent Variables: 
Fraction of ttotal hours 

involved in ESJRT in current 

year (1977/78) x 10 
Fraction of total hours 

involved in ESJRT 3 years 

ago (1974/75) x 10 
Fraction of to til hours v 

involved in in-houae KSJRT 

in current year (1977/78) <10 
Fraction* of total hours 

involved in itrYhouse ESJRT 

3 years ago (1974/75) x 10 
Fraction of tfrtal hours , 

involved in out-of-houae ESJRT 

in current year (1977/78) x 10 
Fraction of total hours 

involved irt out-of-houie ESJRT 

3 years ago (1974/75) x 10 
Ln(capital per million employee 

hours) 

Ln(wi 11 ion total employee- hours 

per establishment) 
Region dummies (3) 
Industry dummies (19) 



SEE 



Hot est 



ERJC 



Dependent Variable: 
Ln (Value added per 
million emplpyee hours) b 

Mean 



Dependent Variable: 
Ln (Value added per 
million employee hours) 
% .5 Ln( capital per milli 
employee hours) 0 



[S.D.] 


(1) 


(2) 


(3) 


(4) 


.016 


-.041 




.075 ' 




(.034) . 


(.309) 




(.325) 




.027 


.204 




.189 




1.0731 

4 


(.136) 




(.J44) 


- 


• 003 




1.006 


/ 


.736 


t mil 

I •013J 




(.748) 




(.792) 

\ 


* VX i 




07 < 

.Z/5 


/ 


• 2ft 2* 




V 


(.178) 
» 


- • 


(.189* 


.013 




-.308 




-.091 


1.02*1 




(.3.51). 




(.37Q) 


.016 




.083 




.098 


f.047] 




(.215) 




(.228) 


8.641 


.324 


.316 






1.7221 


(.036) 


(.037) 






2.153 


.039 


.040 


.006 


.006 


1.7611 


(.025) 


(.025) 


(.025) 


(.025) 




yet 


yei 


ye* 


yet 




yet 


yet 


yet 


yet 




.875 • 


.877 


.647 


. .649 , 




.138 


.138 


.145 


.115 



it Standard ertori enclosed in parentheses beloW parameter estimates • 

Each model includes a constant term. ) y 
b» Hean fS.D,] of dependent variable * 2>6t8 (.363 J • 
c* Mean l8.t>.| of dependent variable * -1.643 |.229h 
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underestimate of the "true 19 coefficient on the capital intensity variable f 
ye imposed the value of 0.5 on this coefficient in proclucjion functiaa 
Models 3 and 4. As can be seen, oar basic conclusions cpncerning the 
relationship between labor productivity and both, in-house* and out -of - 

house formal training do not appear to be mere reflections of a poorly 

#• 

*• 

measured eapital^labor ratio. . 

U. Formal Exempt* Employee Training at Two Large Companies 

This section examines the relationship between formal training and . 
both the salary growth and rated performance of white male^ exempt » 
(roughly,' managerial and professional) employees at two major U.S. 
corporations. The results, are consistent with the claim that. formal 7 
training improves managers' and professionals 9 performance to the firm. 

The Company B and Company C Personnel Data Files - - 

Two large corporations in the U/S. manufacturing sector, hereafter called 
Company B and Company C, have provided computerized personnel records for 
virtually all the members of their exempt workforces. The Company B records 

contain information entered through July 1, 1977, including a complete log of 

{ . . • . , 

all personnel 'actiojxs since 1971 for persons active on or after September 1, 

1976, and an abbreviated personnel action log for persons active on or after 

January 1, 1974. The Company C data file had a separate segrjpnt for each year 

from 1973 through 1977, each segment containing £ record for every exempt 

employee who was "active" with the company at any time during the given year. 

Each," employee record for both companies included information on the employee's 

education, length of company service, date of birth, physical work location, 

i 

current job grade, date of entry into current job grade, current salary, and 
recent salary increase history. Each record in our files also includes 

15 



^ * 7 

information ,on rated performance and attendance at' -formal training programs. 

■ • - \ • 

Performance Ratings at Company B and Company C 

The piece of information that most: distinguishes a^typical Company 

♦ - < « # 

personnel file from other sources of *cb,pomic jaicrodata is the assessment of 

how veil each individual performs his or her job. At both Company B and . 

Company C, supervisors feview each managerial and professional employee's 

performance once a year. ^ *- 
* . -\ 

Company B f s^ "Supervisor 1 s Guide for Performance Review and Oeyelopoent 

Planning," in use from 1970 through the end of 1976, offered the following 

suggestions to the reviewer: ^ . v y 

The performance review of employees demands care and, attention and 
should be carried oxt without' distractions or interruptions. Before you 
begin a performance review, refresh your knowledge of the content of the 
employee's position description.^ If only a generalized description is 
available, take time to think tthtough the specific components of the job. 
It Us. very important that you analyse how the employee iii performing in 
each of his areas of major responsibility. The more concrete your r 
thoughts are,, the mora helpful your suggestions will be. The review 
should cover 's sufficiently long span so that a pattern of performance , 
can be observed. Except for extremely unusual cases, a period of 4 to 6 
months ^experience wijlh the employee should be sufficient to enable you to 
make objective judgments about 'him and thu* complete a performance 
review. * • * i 

Considering: fch*. ismpldyee's performance over jin extended period will 
aid greatly in nanimizing the influence of recent incidents and will help 
.you to be objective and fair pinded. -Each factor being reviewed shoul^ 
be considered separately and be based on fact rather than opinion. 
y . Reviews should be brfsed on the employee's performance in his present 
> position and only for the period since his last Review. Since previous ' 
< ratings should not be allowed to influence the current reviews, majyT 

managers prefer to make their evaluations without having the past records 
/ at- hand. * • 

the supervisor began the review by listing up to four of his subordinates 

strengths ("H^-ie particularly good at:"), and indicating yhether "each is 

(essential, important, supplementary) to his job." The supervisor then 

indicated up to four areas wfiere. there was room for improvement ("He could us* 
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help. in:") and the relative importance Of each to the subordinated job* 

Finally, the reviewer was told: ' 

• * 

* How that you have completed your analysis of his strengths and 

• opportunities for improvement, check the. box opposite the paragraph that 
most nearly describes- your evaluation.of his overall performance: 

EXCELLENT: ' Consistently exceeds expected performance in 
accomplishing objectives^ and position requirements. 
^ SUPERIOR: Exceeds expectations and demonstrates high level 

performance in accomplishing objectives and position requirements* 
_ _ COODf Accomplishes objectives andT position requirements as, 
originally 1 anticipated and, in a manner resulting In expected 
performance* 

' - SATISFACTORY: Acceptable performance of position requirements 4ith 

* ( . indication of ability for improvement* 

; MINIMUM ACCEPTABLE: Probationary performance level for employees ih 
same position for more than twelve months, requiring- consultation 
with the employee ahd a specified plan for improvement within a 
~i designated period of time* •> . 

UNACCEPTABLE: Unsatisfactory* Does not perform at an acceptable 

. level of accomplishment*. / 

! * 

The rating chosen then became the basis of the rater* s recommendation^for a % 
salary action (which was. reviewed by the appropriate group of the rater's 
superiors). No ratings in the bottom two categories were observed. 

At Company C, 'two Separate performance measures are recorded: an overall 
performance rating and a ranking of each employee relative to others in an 
appropriate comparison group* 

'> 

Performance ratings are prepared initially by each employee's immediate 
supervisor* The rating form in use during the period under analysis gave 

supervisors the following instructions: 

/• # 

Each employee should be rated qn current performance and contributions 
based on requirements * of his present assignment* An employee should be 
measured both , as to his contributions in terms of the standards of his 
job and against others performing similar work at similar levels* Career 
potential and promo tability should not enter into ratings of an ' 
, j individual's performance* 

Prior to T976, the overall rating scale consisted of nine categories; beginning 

• • 17 



J 



16 

Sn 1976,- the number of appraisal categories was cut to six by combining the top 
two categories and merging the bottom three categories of the old rating 
scale. ' * 

In addition to rating the performance of each subordinate, supervisors at 

s 

Company C are required to rank each employee relative to a group of his or her 

peers* Management provides each supervisor in a department or other 

appropriate organizational unit with a list of employees doing reasonably 

comparable levels of work*. ^ 

the list of employees normally includes only persons in the same grade 
level, but may include persons in several adjacent grade levels if such 
broader coverage is needed in order to obtain -a reasonably sized x 
comparison group within any division* 

The supervisor^* first told to strike off the list employees "whose work 
you do not know well n ^or "whose work in your opinion is to different from most 
ot the others that, you do not thiak he (or she)*can be compared with them,* 
and is then instructed to rank the remaining people. The ranking is done by 
first picking the best employee on the list, then picking the worst employee, 
next designating the best employee of those remaining on the list, then 
designating the worst employee vof those remaining on the list, and so on until 
all of the employees have been ranked* The same criteria as are used in 
assigning the performance. ratings underlie the rankings* That is,, employees 

r ■ ' ... 

.ate tanked on the basis of how well each is meeting the requirements of his or 
her own particular assignment compared to how well others are meeting the 

requirements of their assignments. Rank group lists are designed to be as 

* * > 

large as is practicable, with as many supervisors as possible serving as 
rankers^for each group consistent *ith their having Adequate knowledge of .the 
employees being ranked.. 
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After all of the supervisor* at a given level of the corporate hierarchy 
have assigned performance ratings to their subordinates and ranked those 
employee* whose work they are qualified to attet; the rating and ranking 
form* are reviewed by managers at the next level of the corporate hierarchy ♦ 
Any major disparities" among rankers are reconciled and a consensus* is reached 
regarding each employee's position in his or her ranking group. 

Finally > the performance ratings made by the immediate supervisors may be 
modified so that they are consistent with the consensus rankings and so that 
the overall distribution of ratings within each ranking group is reasonably 
consistent with the distribution of ratings expected by the company* In all 
years, after modification, the actual distribution of ratings closely matched 
the desired distribution* In 1976, for example, the actual proportions of 
those included in our total sample (as opposed to the regression -sample) who , 
received each rating versus the proportions of employees the company wanted to 
receive each rating, were as follows (from best rating to worst rating): 9 

percent versus 10 percent; 25 percent versus 25 percent; 26 percent versus 25 

*• 

v * * * 

percent; 25 percent yersua 25 percent; an£-<fbr the bottom two rating 
categories combined) 15 percent versus 15 percent* 



Training Data for Companies B and C 



The records In our company files contain a history of company-sponsored 
job-related training for each employee. Company B provided data which noted 
the month and year of commencement of formal training programs entered by any 
employee prior to July 1, 1978; In addition, each record fcfcovided for up to ten 
separate courses of training through* that date. The yearly -Company C files had 
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field* for the date of commencement and coded description of training program 
for up to twelve courses per annual employee record. For each employee at 

each company, a training dummy variable was created; if an employee had a . 

» • «* 

record of training in a. year of measurement, this dummy was set to 1; 

i . • 
otherwise it was assumed th^at the employee was untrained in the period of 

measurement, and the variable was set to zero* 



Data Transformation and, Sample, Inclusion Criteria \ 
The schooling information on each company file was used to categorize 
each employee by highest level of education-attained as of each relevant year 
end* The four categories used were: less than bachelor's degree, bachelor's 
degree r master's degree, and' doctorate. Each individual's service for Company 
B was computed as the length of time between reported date of hire and first 
salary measurement; in the case of Company C, company service as of the first 
measurement was reported directly on the file we~received. 

Pre-company experience was set equal to age minus schooling minus company 
service minus five. For this purpose, it was assumed that non-high-school 
graduates had spent 10 years in school; high school graduates. 13 years, 
college graduates 16 y«*£S, master's degree holders 18 years* and Ph.D.* 21 
years. Dummy variables were created which placed each location where 
employees worked in one of four regions: Northeast, North Central, South, or 
West. 

The samples drayn from the two files only include employees in those 
grade' ^levels into which the Company classifies its managerial and professional 
jobs. To be included in an analysis, an employee in a selected position or 



grade level had to be white, male, "active," full time, regular, and 
domestically baaed for the years of salary measurement* ^ 

The basic sample for each company used to determine earnings position and 
performance position consisted of all members of the above group for whom the 
relevant activity, grade level, rating, and salary information .was available. 
Estimation' of the various model's discussed below required the imposition of . 
additional data availability criteria. 

The Results for Exempt Employees r 
Table 3 presents estimates of salary growth equations which contain dummy 
variables for "trained in 12 months prior to salary increase measurement 
period (yes»l) " and "trained during salary increase measurement period 
(yes-1)," is addition to variable* reflecting educational attainment, length of 
setvice, In (salary), and grade level of an employee. The Model (1) estimates 
for Company B indicate that -training last year did .not have a meaningful 
impact on salary growth* Model (2) is identical to Model (1) except that it 
controls for rated performance. The. fact that the estimated coefficients on 
the training variables are reduced T>jr the introduction of the performance 

rating, which is positively, rated to* salary growth, indicates that exempt 

* * 

training is positively related to performance at Company B. 

* The salary growth results for Company C are quite different. In Model (1), 
training in the year prior to the salary increase measurement period had a 
small positive statistically significant effect on salary growth; attendance 
at s a training program of any sort was associated with salary growth 0.5 
percent above what would hay^ been expected given an individual's personal 
characteristics. Model (2) is the same as Model (1) except that it controls 
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at Two Major U.S. Corporations in 1977 
bependent Variable: Percent Salary Change from 1976 to 1977*>,c 



Company B.(N^I 
Mean 



Independent Variables: 
Trained in 12 months* prior 

to salary increase measure- 
ment period (yea » 4) 
Trained during salary increase 

measurement period (yes » 1) 
Less than bachelor's degree * 

(ye. - 1) . 
Master f s degree 

(yea * 1) 
Doctorate 

(yea - 1) 
Years of pre-company 

experience/ 10 
(Years of pre-conpany 

experience) 2/100 
Years of company 

service/10 
(Years of company 

service)2/l00 
Ln(annual salary)* 1 

Performance rating^.. 

6 or worst (yes » 1)'* 
Performance rating 

5 (yes - 1) 
Performance rating 

4 (yes • 1) 
Performance rating 

2 (yes - 1) 
Performance rating 

1 or best (yes * 1) 
Region dummies (3) 
Grade- level dummies (6,10) 

SEE 



[S.D.] 



(1) 



,740) Company C (N-6,598) 

• Mean 

(3) (4) 



,(2) . [S.D*] 



.148 -.270 
[.355] (.218) 



.148 
1.3553 

.540 
1.499] 

.081 
1.273] 

.024 
1.153] 
1.000 
.[.775] 
1.599 
[2.275] 
1.508 
[.977] 
3.228 
[3.487] 
9.8*1 
[.209] 

.014 
[.117J. 



.087 
(.219) 
'.859 

(.201) 

-.718 

(.300) 

■1.142 
(.533) 
-.774 
(.315) 
.064 . 
(.104) 

-1.1*9 
(.288) 
.185 
(.078) 

-9.013 
(.804) 



-.312 
(.216) 

.071 
(.217) 

.735 
(.200) 
-.658 
(.298) 
-1.054 
(.528). 
-.676 
(.312) 

.069 
(.103) 
-1.007 - 
(.286) 

.176 
(.077) 
-9.879 
(.807) 

.254 
(.651) 



, .145 .454 
[.352] -(.183) 



.572 
1.495] 

.033 
1.178] 



yes 
ye« 

.144 
3.139 



.905 
(.161) 
1.939 
(-.440) 
ytfs 
yes 
.164 
3.104 



.136 
[.343] 

.390 
[.488] 

.132 
[.338] 

.042 
t .201] 

.465 
1.548] 
. .517 
[1.206] 
2.049 
[1.063] 
5.330 
[4.-332] 
10.130 
[.247] 

.015 
[.123] 

.149. 
[.356] 

.194 
[.395] 

.219 
[.413] 

.096 
[-.294] 



-.086 . 
(.184) 

.446 
(.173) 
-."167 
(.202) 
-.278 
(.329) 
-.277 
(.264) 
-.109 
(.113) 
-1.011 
(.277) 

.134 
(.064) 
-17.280 
(.864) 



yes 
yes 

.136 
4.981 



.265 
(.177) 

-.215 

(.178) 

-.650 

(.1740 , 
; .054 

(.195) 
.502 

(.320) 
v. 858 ■ 

N261) 

-.131 

(.109) 
.601 

(.278) 
.013- 

(.062)- 
-26.628 
• (.945) 
-4.719 ' 

(.506) 
-2.307 
" (.199) 
-1.243 

(.172). 

1.355 

(.169) 

2.892 

(.2-30) 

yes 

.195 
4.808 



Each model 



Notes: a. Standard errors enclosed in parentheses below parameter estimates, 
includes a constant term. 

b. Percent salary change was calculated as, the natural logarithm of the annual 
salary at end of year minus the natural logarithm of the annual salary at start 
of year times 100. For Company B the calculations are for the year ending July 
1, 1977; for Company C the* calculations are for the year ending December 31, 
.197*. ' * 

c. Mean [S.D.] of dependent variable - 9.076 [3.375] for Company B; 8.621 [5.349]. 
for Company C. 

d. Annual salary computed as of July 1, 1976 for Company B, as of December 31, 1976 
for Company C. / 

«. Performance ratings have been rescaled for cross-company unife'raity; Those 

workers identified by "worst" ratings in fact received the lowest ratings 
, actually given ; in the case of Company B these do not correspond to the "worst" 
evaluation in the company rating scheme. £ ' 

' ' . x .. 22. & 
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for rated performance* As the estimates in the table imply, this control 
reduces tfie apparent training effect to 0*3 percent, and causes the coefficient 
estimate to lose statistical significance. This finding Implies that exempt 
training at Company C is associated with better performance,* as it was at 
Company B. m 

Thus, the regression for Companies B and C indicate that there is a . 
positive association between attendance at formal training programs and 
rated performance among managerial and professional employees. They also \ 
reveal that while the apparent productivity differential between the trained 
and the untrained is reflected in the salary growth differentials found -at" 
Company C* this apparent differential is not so rewarded at Company B. 
Hence, Company C can be expected to ftave better luck in retaining its trained, 
and seemingly more productive employees r than can Company B. 



/ ■ 



Conclusion 



This paper has presented evidence which implies that at. least some 
forms of formal, training are positively associated with labor productivity* 
In the manufacturing sector, it was found that the extent -of in-house 
training has a positive relationship with output per labor hour; however, 
the extent of outside training does not appear to have this' positive 
asdQcJation. In the case of the managerial and professional employees at 
the two large manufacturing companies ^studied, attendance a/t a "formal training 
program appears to have a positive impact on rated performance. At one of 
the two companies, however, salary growth did not reflect the positive 
training-performance relationship. 
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The results of this study underscore a number, of important issues 
• • • <. - * • " ' 

for human, resources management. First, it is important that a company's 

formal training programs" are chosen with. care. Second, it, is possible, and ^ 
most likely worthwhile, to do some direct evaluation of the contribution of 
these programs. "Third, the interface between training and other personnel 
practices, in particular compensation policy, should be carefully considered. 

In sum, this study represents a first step toward directly assessing 
the productive value of formal training programs'. Additional steps can * 
and should be taken. 
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Footnotes 

1. - See ASTD National Report for Training .and Development, Volume 5, 



Number 11, September 5, 1979, "How Much Training Do You Do," ASp, Washington, ^ 

^tt^n , 

D r C, and Robert L.' Craig and Christine J. Evers, "Employers as, Educators: The 

" - ' "" * 

Shadow Education System,-" New Directions for Experientia l Learning: Business ^ 
and Higher Education—Toward New Alliances , San Francis(£o7* Jossey Bass, 

September '1981. • * f 

2, "See Zvi Griliches, "Production Functions in Manufacturing: Some 
Preliminary Results," in Murray Brown, ed., The Theory and Empirical Analysis 
of Production , New York, National Bureau of Economic Research, 1967. 

3. See Jonathan Leonard, Does Affirmative Action^, Work? , Ph.D. the*U, . 
Harvard University, May 1982. v 



4* ,tn 1977, in the manufacturing sector, (totai labor costs) /(value 
added) equalled .50: The' Figures used in derivingL f this ratio are from U.S. 



Bureau of the Census, Census of Manufactures: lfr tfiiferal Summary, Washington, 
Government. Printing Off ice, 1980, pp. 1-7 and l-*(jBif .r^ 



5. ' The samplers limited to °white 'male^ sinceJIks beloved ,that perform- 
ance ratings are most vaiid for this group of employees. . ' ' 'g 

6. More precisely, "exempt" employees .are all thosejpt covered by the 
overtime provisions of the Fair Labor Standards Act of 1938. 

7. Both companies deleted information, on the name, address, and sp 
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security number of each worker to insure employee anonymity. Neithe 
provided the personnel records for a very small number of their top 
.executives, as the records contained sufficiently detailed information that 
these individuals might have been identifiable even without "name, address, 
or social security number. 
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